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TESTS  OF  REIIIPORCED  CONCRETE  BEAMS 
EFFECT  OF  POSITION  OF  REINFORCING  BARS 

The  Tenth  Annual  Report  of  the  Boston  Transit  Commission, 
published  June  30,  1904,  contains  a  report  of  a  series  of  tests  made 
on  reinforced  concrete  beams.    These  tests  give  results  apparently- 
different  from  the  results  obtained  at  the  University  of  Illinois 
during  1904.    The  more  important  differences  between  these  tf:o  ser- 
ies of  tests  are  differences  in  position  of  reinforcement,  method  of 
applying  load  and  quality  of  concrete.    To  ascertain  just  how  much 
each  one  of  the  differences  might  account  for  the  disparity  of  re- 
sults, several  series  of  tests  have  been  undertaken  here.    This  in- 
vestigation covers  the  effect  of  the  position  of  the  reinforcing 
bars  and  so  far  as  possible  a  discussion  of  the  causes  of  the  chan- 
ges in  amount  of  stresses  if  any  are  found.     In  order  to  do  this 
five  reinforced  beams  and  one  plain  concrete  beam  have  been  made  and 
tested.    The  description  of  the  beams  and  the  manner  of  testing  will 
be  given  together  with  the  results  obtained  and  such  conclusions  as 
the  results  may  appear  to  justify. 

1.  Description  of  ilaterials. 
A  full  description  of  the  materials  used  in  the  tests  re- 
ported  here  may  be  found  in  the  thesis  by  Mr.  E.T.RennerAon  "The  Ef^- 
fect  of  Repetition  of  Loads".    All  beams  included  in  this  series 
were  made  of  1:3:6  concrete,  except  Beam  No.  58  and  59  which  were 
made  of  1:2:4  concrete.    They  were  all  reinforced  with  steel  having 
an  elastic  limit  of  33760  lb.  per  square  inch  for  l/2  inch  rods  and 
28600  lb.  per  square  inch  for  3/4  inch  rods. 
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II.  Description  of  Test  Pieces. 
A  general  account  of  the  manufacture  of  specimens  may  also 
te  found  in  the  thesis  by  Mr.  Renner.  The  beams  tested  are  sHomi  in 
Fig.  1. 
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III.  Details  of  Test. 
A  description  of  the  uanner  of  handling  the  beams,  the  ap- 
paratus used  and  the  method  of  applying  loads  may  be  found  in  the 
thesis  by  Mr.  Renner. 

IV.  Observed  Data. 

For  the  table  of  readings  see  pages   10   to   23   •  more 
general  observations  are  given. below. 

Beam  No.  48  -  Beam  48  was  tested  with  the  load  applied  at 
the  one  third  points  of  the  span.    The  first  crack  was  a  vertical 
crack  2  feet  4  inches  fron  the  end  at  600C  lb.  load.    There  was  a 
new  feature  to  this  crack  in  that  7  inches  from  the  top,  which  is 
the  heiglit  of  the  steel  reinforcing  bars  at  this  point,  there  ap- 
peared a  small  crack  at  about  7000  lb.  which  followed  outward  along 
the  line  of  the  steel  for  about  10  inches.    The  rods  in  this  third 
were  slanted  tov/ards  the  top,  commencing  at  the  third  point.  At 
7000  lb.  another  vertical  crack  appeared  2  feet  6  inches  from  the 
other  support.    These  two  cracks  were  the  only  two  that  appeared. 
(See  Fig.  2  for  sketch  of  cracks  at  maximum).    The  maximum  load  was 
reached  at  9300  lb.    At  this  load  crushing  was  observed  at  the  top 
of  the  beam  over  the  first  crack.    The  beam  appeared  to  fail  by  ten- 
sion and  a    little  crushing.    After  passing  the  maximum,  it  was  ob- 
served that  the  defomations  decreased  as  shown  by  the  extensometers. 
In  this  connection  it  should  be  kept  in  mind  that  both  of  the  cracks 
were  outside  of  the  extensometer  span  and  as  soon  as  the  maximum  was 
passed  all  the  deformation  was  taken  up  in  the  cracks  and  the  de- 
formation lessened  in  the  concrete  between  the  cracks. 
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Beam  No.  54  -  Beain  m.  54  had  the  load  applied  at  the  center, 
Two  sets  of  extensoneters  were  placed  at  the  center  of  the  "beam,  one 
with  a  span  of  10  inches  and  one  with  a  span  of  42  inches.  The 
first  craclc  appeared  at  6000  lb.    At  6300  lb.  after  the  maximum  had 
been  passed,  another  vertical  craclc  appeared  9  inches  from  the  cen- 
ter and  at  6100  lb.  another  similar  cracX  appeared  2  feet  from  each 
suTDDort,    The  beam  failed  by  tension  and  crushing  at  the  center. 
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Beam  IIo.  58  -  This  beam  was  loaded  at  the  one  third  points 
of  the  span  and  had  two  extensometers  the  same  as  Beam  No.  54.  A 
vertical  cracX  appeared  at  4000  lb.  2  feet  3  inches  from  the  South 
support,  another  craok  appeared  at  2  feet  2  inches  from  the  North 
support  at  5000  lb.    A  craclc  followed  the  line  of  the  steel  at  the 
first  crack,  similar  to  the  one  in  Beam  No.  48,  only  the  steel  was 
curved  up  from  the  center  in  this  beam.    The  maximum  load  was 
reached  at  8900  lb.  and  at  this  time  crushing  v/as  observed  over  the 
South  extensometer  but  not  over  any  crack  that  was  visible.  (See 
Fig. 4  for  sketch  of  cracks  at  maximum.  ) 


Beam  No.  59  -  This  beam  was  tested  with  the  load  applied  at 
the  one  third  points  of  the  span.    Vertical  cracks  appeared  at  4000 
lb.  3  feet  11  inches  from  the  North  support,  3  feet  8  inches,  one 
3  feet  8  inches  and  one  4  feet  from  the  North  support.    These  craclis 
ran  within  3  inches  from  the  top  in  all  cases  at  the  maximura  load 
and  never  appeared  at  the  top  of  the  beam.    No  crushing  was  observed 
even  at  the  maximum  7870  lb.  The  beam  seemed  to  fail  by  tension  in 
all  of  the  cracXs.    (See  Fig.  5  for  sketch  of  cracks  at  maximum.) 

i  L 


Beara  No.  G3  -  This  beam  was  loaded  at  the  one-third  points 
of  the  span.    The  behavior  of  this  beam  vras  very  similar  to  that  of 
Beam  No.  48.    The  first  crack  appeared  at  40C0  lb.  2  feet  1  inch 
from  the  South  support.    These  cracks  were  tension  cracks.    Y/hen  the 
first  crack  reached  the  steel  a  small  crack  followed  along  it  toward 
the  support  for  about  10  inches  similar  to  that  in  Beam  No.  48. 
However  it  could  not  be  said  that  the  cracks  along  the  steel  caused 
the  ultimate  failure  for  they  never  opened  up  to  any  extent.  The 
maximum  load  was  7400  lb.  and  the  load  decreased  to  3300  lb.  before 


-6- 

the  first  sign  of  crushins  iras  observed  above  the  first  crack. 
This  crushing  was  not  very  extensive,  hardly  more  than  a  wrinkling 
up  of  the  surface.    (Gee  Fig.  6  for  a  sketch  of  the  cracks  at  roaxi- 


Fig  6r  U  ^ 

Beam  No.  64  -  This  beaiii  was  a  plain  concrete  beam,  loaded 
at  the  one  third  points  of  the  span.    Readings  were  taken  every  200 
lb.  on  extensoraetcrs  and  cathoneter.    The  bean  failed  by  a  vertical 
crack  5  inches  from  the  South  third  point,  and  between  the  load  and 
support.    The  beara  showed  no  previous  signs  of  failure.    At  the 
time  of  failure  no  load  was  being  applied.    The  beam  failed  before 
the  last  deflection  reading  could  be  taken. 


no  7 
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V. Discussion  .  | 
The  behavior  of  "beams  of  the  same  liind  was  fairly  uniform. 
The  beans  in  whioh  the  rods  were  bent  up  at  the  third  points  devel- 
oped tension  craoks  at  or  a  little  outside  the  middle  of  the  end 
thirds,  these  cracks  appeared  at  from  4000  to  7000  lb.  load  and  were 
the  only  cracks  that  were  developed.    There  was  also  a  small  cracK  ^ 
developed  along  the  steel  in  the  crack  that  finally  opened  up  the 
most.    At  present  it  is  impossible  to  state  just  what  causes  this  i' 
cracX  along  the  steel.    However  this  crack  only  showed  a  little,  ne- 
ver  opening  up  very  much,  although  an  endeavor  was  made  to  have  it 
open  up  by  running  the  deflections  down  considerably  at  the  end  of 
the  test.    In  neither  case  was  there  any  crushing  at  the  top  until 
the  maximum  had  been  passed  which  was  7400  lb.  in  one  case  and  9500 
lb.  in  the  oibhcr.     In  the  beams  with  the  rods  curved  up  from  the 

I 

center,  tension  cracks  appeared  throughout  the  central  portion  of  j 
the  beams  from  about  the  center  of  the  outside  thirds.  These  ten-  | 
sion  cracks  appeared  at  from  4000  to  7000  lb.  There  was  no  crushing 
except  in  the  case  of  Beam  No.  63. 

Upon  comparing  these  two  types  of  beams  it  is  found  that  al- 
though the  cracks  are  differently  located  and  failure  occurs  in  a 
somewhat  different  manner,  yet  they  both  fail  by  tension  in  the 
steel,    inirther  it  is  found  upon  examining  the  curves  of  these  two 
types  of  beams  that  the  deflections  are  very  similar,  possibly  with 
the  exception  that  the  curves  for  the  beams  having  rods  curved  up 
show  a  greater  deflection  at  first  with  a  little  greater  deflection 
at  the  maximum  load.    The  curves  show  that  the  deformations  in  the 
upper  fibers  arc  about  the  same  while  the  curved  rods  have  a  greater 
deformation  in  the  steel.    The  curves  show  that  after  the  load 
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reaches  the  naxiirrum,  the  failure  is  nmch  more  sudden  in  case  the 
rods  are  bent  up  at  the  third  points.    The  raaxirjura  loads  are  about  , 
the  same  in  all  cases.    The  maximum  stress  in  the  steel  is  a  little 
higher  for  the  curved  rods.    (See  Table  I.)  ! 
I  Upon  examining  the  curves  of  the  two  sets  of  extensometers  j 

for  Beam  No.  59  Plate  4  it  is  found  that  the  upper  fiber  deformation 
is  about  the  same  while  the  steel  deformations  are  less  for  the  cen- 
ter of  the  beam.    IIo  adequate  explanation  may  be  made  of  this, unless 
it  is  due  to  the  inaccuracies  in  the  10  inch  extensometers.  They 
did  not  worlc  very  well  and  some  interpolations  were  necessary  to 

plot  the  curves  at  all. 
j  Upon  comparing  Beam  Ko.  54  which  is  loaded  at  the  center  I 

with  Beams  58  and  50  which  are  loaded  at  the  third  points  it  is  seen 
that  the  action    of  the  beams  is  very  similar  so  far  as  the  general 
fona  of  the  curves  is  concerned,  but  that  the  deformations  and  the  | 
deflections  of  the  beam  loaded  in  the  center  increase  more  rapidly 
than  the  beams  loaded  at  the  third  points.    However  upon  computing  ^, 
the  bending  moment  when  the  beam  is  loaded  at  the  center  and  when 
loaded  at  the  third  points  it  is  found  that  the  resistance  due  to 
bending  moment  is  about  tiie  same,  i 
The  results  of  beaias  tested  by  the  Boston  Transit  Commission 
show  that  the  rods  which  are  bent  up  gave  higher  maximum  loads  than 
those  in  which  the  rods  are  laid  flat  in  the  bottom.    But  the  re-  [| 
suits  with  horizontal  reinforcement  tested  by  Mr.  Fleming  (see  Mr.  I 
Fleming's  thesis  on  "Effect  of  Position  of  Loading")  both  when  load- 
ed at  the  center  and  at  the  third  points  gave  higher  results  than  . 
those  tested  by  the  writer  in  which  the  rods  were  curved  up  from  the 
center  or  bent  up  at  the  third  points.    This  would  seem  to  be  the 


opposite  to  that  ©"btained  "by  the  Boston  Transit  Conmission  results. 
:  It  is  thought  that  some  of  these  differences  may  "be  due  to  the  dif- 
I  ference  in  the  supports  used  in  the  two  series  of  tests,  for  so  far 
I  as  can  be  learned  the  Boston  Transit  Commission  used  supports  which 
]  while  round  in  form  were  fixed  while  ours  were  free  to  rock,  thus 
they  would  get  some  compression  in  the  "bottom  of  their  beams  to  off- 
set the  tension.     It  is  true  that  they  used  a  60  inch  span  and  6  In. 

i 

j   "by  8  in.  beams  but  they  were  uniform  among  themselves  and  this  ap- 
parently should  not  change  the  general  results.    Unfortunately  a  ! 
full  set  of  data  is  not  available  at  present  to  msike  a  closer  inves- 
tigation,  but  such  results  as  could  be  collected  are  given  in  Table 

.  '05 

'  1.  A  further  reference  can  be  had  to  the  thesis  of  Mr.  Pleramg  on 
»»The  Effect  of  Positions  of  Loads"  and  also  to  the  Tenth  Annual  Re- 
port of  the  Boston  Rapid  Transit  Commission,  published  June  50,  1904 

Summary 

1.  No  beams  failed  by  shear  or  by  diagonal  tension. 

2.  The  maximum  loads  and  the  maximura  stresses  in  the  steel 

I! 

for  the  beams  with  curved  rods  and  rods  bent  up  at  the  third  points 
are  about  the  same.  || 

I  3.    Higher  maximum  loads  are  obtained  with  the  steel  laid 

!    flat  than  with  the  steel  either  curved  up  from  the  center  or  bent  up 
at  the  third  points,  II 

4.    The  results  obtained  at  the  University  of  Illinois  ap- 
pear to  be  the  reverse  of  those  given  by  the  Boston  Rapid  Transit  | 

II  Commission  Report  in  that  the  rods  laid  flat  in  the  bottom  of  the  ; 
beam  gave  higher  results  than  rods  either  curved  up  from  the  center 

,    or  bent  up  at  the  third  points. 


Comparative  Table  Showing  Results  of  Tests  on  Beams  at  the 

University  of  Illinois 
and  of  the  Boston  Rapid  Transit  Commission 


TABLE  1 


Beam 
No . 

Amount 

of 
Steel 

"/o  of 
Steel 

Class 

Manner 

O I 

Loading 

Failure 

¥;here 

Stress 

in 
Steel 
at  Llax. 

Max. 

Load 

1st 

X  Ck  OX'  . 

5 

4-1/2 

1.0 

A 

1/3  pts 

Tension  & 
Crushing 

U.Of  I. 

40600 

11000 

6000 

11 

H 

ti 

11 

It 

Tension 

tl 

42000 

11000 

9000 

21 

n 

It 

It 

Center 

Tension  & 
Crushing 

II 

53300 

9800 

5000 

30 

n 

II 

It 

It 

tl 

11 

42200 

8000 

5000 

48 

It 

It 

B 

1/3  pts 

Tension 

II 

32300 

9300 

6000 

54 

n 

ti 

C 

Center 

It 

It 

71400 

6600 

6000 

58 

ti 

II 

B 

1/3  pts 

u 

II 

36000 

8900 

4000 

59 

II 

n 

11 

It 

It 

II 

28600 

7900 

4000 

63 

2-3/4 

1.1 

C 

tl 

II 

It 

30000 

7400 

4000 

4 

2-1/2 

0.75 

A 

Center 

Shear  5: 

Tension 

B.R.T.C 

.106800 

15100 

4700 

15 

3-1/2 

0.54 

11 

11 

Shear 

11 

70800 

15000 

5400 

18 

4-1/2 

0.72 

It 

It 

II 

tl 

63600 

17900 

5600 

44 

2-1/2 

0.36 

C 

II 

Tension 

It 

114900 

16200 

4100 

45 

3-1/2 

0.54 

It 

tl 

It 

85900 

18200 

5800 

-11- 


TABLE  1 


No. 

iUuU  Uii  b 

of 
Steel 

*yC  Of 

Steel 

Class 

Planner 

of 
Loading 

Failure 

\i/here 
Tested 

stress 

in 
Steel 
at  Llax. 

Max. 

Load 

1st 
Cracls 

46 

4-1/2 

0.72 

C 

Center 

Tension  & 
Crushing 

B.R.T.C, 

73500 

4100 

51 

2-1/2 

0.36 

It 

It 

tt 

It 

121000 

17100 

4800 

52 

3-1/2 

0.54 

C 

It 

It 

It 

84600 

17900 

4500 

53 

4-1/2 

0.72 

II 

It 

Shear 

u 

87900 

24900 

4500 

Note: -All  rods  in  Boston  Rapid  Transit  Coiniaission  Report  are  l/2  in. 
round  corrugated  rods. 


Note: -Class  "A"  Beams  have  the  steel  laid  flat  in  the  "bottom  of  the 
beam,  10  in.  from  the  top  in  the  U.ofl.  Beajns  and  7  3/8  in.  from 
the  top  in  the  3.R.T.C.  Beams.  Glaos  "B"  Beams  have  the  steel 
laid  flat  in  the  bottom  10  in.  from  the  top  and  are  turned  up  at 
the  third  points.  Class  "C"  Beams  have  the  steel  curved  up  from 
the  center  of  the  beams  to  the  top  of  the  ends  of  the  beams. 

Note : -Maximum  Stress  in  Steel  is  computed  by  follov;in£-  for::.ulne 
M  =  ASd(  l~.36K|if)  (U  oi  I  beams)  and  d  =  5/g  A3d(  Boston  Transit 
Commission  Beans). 
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Position  o-f  Neafral  Axis 
For  Different  Loads 
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Plaf-e  1 
BEAM  N°  48 
-^-\\n.  P/am  Round  Bar^ 
'LFfer  Cen+  Rein-forcefTnent- 
Maximum  Load  BSCOLbs. 
Rods  Bent  Up  a+ One  Third  Poinf-a 

1 0000 


/ 


Q 


O 


o 


20 
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Posifion  of  Neutral  Axi5 
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For  Different  Loads 
O 


8  © 


go  c2i  /Applied  Looid  in  Fbunds 

0         0  o  S 

0         0  S  0 

0         o  °  o 

CVl  t  (^5 


.0 


100 


Pla-fe  a 
BEAM  fM°  v54 
'^-■^In.  Plain  Round  f?od3 
.■kPerCen+  Rein+orcemen-f 
riaicirnum  Load  GGOO  lbs. 
Rod^   Cur\/ed    Up  from  Confer  +0  "Top  q+  Ends 


-  o  -14- 
Posifion  of-  Neu+rai  Ax\-s 

Zo  For  Different  Loads 

O 
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BEAM  58 

■4- in.  Plain  Rou  n d  Bars 
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F?oney. 


TABLE  2 


-18- 

Beain  Ho.  43 
4-1/2  in.  Bars 


Load 

Extensoneters 

jjeiiec  uioii 

1 

o 

(-1 

3 

4 

0.0 

0 

0 

0 

0 

2.30 

Extensometer  span-42  in. 

1000 

A  W  V/ 

44 

44 

35 

34 

2.39 

2000 

130 

146 

110 

121 

2.40 

3000 

234 

276 

207 

248 

4000 

334 

403 

302 

384 

>  2.49 

5000 

438 

523 

397 

496 

2.56 

6000 

532 

652 

489 

.  605 

2.62 

Crack  appears  2  ft.  2  in. 

fron  support 

7000 

637 

752 

592 

719 

2.71 

Crack  appears  2  ft.  6  in. 

from  support 

8000 

767 

892 

672 

855 

2.81 

9000 

855 

1023 

853 

1005 

2.91 

9300 

Maxiirruia 

5350 

730 

790 

685 

800 

3.12 

Note: -Ext ensoraeter  readings  are  in  ten  thousandths  of  an  inch. 


TABLE  3 


Beam  No.  54 
4-1/2  in. Bars 


Load 

151 -ictfin  some  ters 

Deflec 
tion 

Ronarks 

1 

2 

3 

4 

I 

1 

II 

2 

0 

0 

0 

0 

0 

4038 

2095 

2873 

1557 

2.79 

Extensome- 

tors  1,2, 

1000 

52 

59 

50 

49 

4029 

2097 

2882 

1535 

2.80 

3  2:  4  have 

a  span  of 

2000 

162 

190 

148 

167 

3981 

2188 

2921 

1489 

2.87 

42  in. 

1,1,11  &  2 

292 

356 

270 

325 

3930 

2225 

2980 

1445 

2.99 

a  span  of 

10  in. 

4000 

410 

485 

384 

468 

3890 

2268 

3023 

1409 

3.09 

5000 

567 

671 

529 

641 

3835 

2321 

3095 

1359 

3.20 

6000 

730 

864 

675 

822 

3769 

2395 

3172 

1309 

3.34 

Oracle  ap- 

pears at 

center 

6600 

Maximim 

5600 

1219 

1780 

1133 

1760 

3170 

3298 

3847 

338 

3.60 

IIote:-Extensometer  readings  are  in  ten-thousandths  of  an  inch. 


-RO- 
TABLE 4  Beam  Ho.  58 

4-1/2  in. Bars 


Load 

Extensometcrs 

Deflection 

Remarks 

X 

0 

0 

4. 

0 

0 
u 

n 

0 

2.4 

Extensometer  Span-42  in. 

1000 

39 

2.42 

2000 

110 

143 

113 

121 

2.49 

•z  A  A  r> 

199 

252 

203 

252 

4000 

oUl 

yi  c;  cr 

0J.O 

<5  .  DO 

port . 

5000 

388 

599 

410 

543 

2.72 

Crack  appears  2*2"  from  N. 

support. 

6000 

479 

743 

512 

678 

fTar^V             from  S  sii'D'DOrt 

following  steel. 

7000 

571 

843 

608 

805 

2.90 

8000 

681 

1042 

723 

949 

3.00 

8900 

Max.  load.  Cnisliing  above  S 

3.30 

extensoLietc:r  point. 

8480 

1051 

2244 

1145 

1780 

Note: -Extensometer  readings  are  in  ten- thousandths  of  an  inch. 


TABLE  5 


Beam  No.  59 
4-1/2  in. Bars 


Load 

Extensometers 

Defleo 
tion 

Reiiiarks 

1 

2 

3 

4 

I 

1 

II 

2 

0 

0 

0 

0 

0 

1400 

2000 

3769 

5000 

2.76 

1000 

39 

46 

40 

41 

1567 

2050 

3780 

4997 

2.85 

(a) 

2000 

107 

128 

108 

123 

1350 

2070 

3801 

4981 

3.01 

3000 

199 

243 

183 

231 

1355 

2077 

5831 

4965 

3.17 

(.^) 

4000 

329 

440 

301 

422 

1302 

2129 

3871 

4Q26 

3.27 

(c) 

5000 

427 

615 

406 

621 

1312 

2130 

3895 

4899 

3.38 

6000 

526 

751 

505 

778 

1294 

2145 

3919 

4875 

3.45 

7000 

626 

901 

602 

872 

1275 

2175 

3991 

4851 

3.52 

(d) 

7870 

7670 

1161 

2114 

1103 

2224 

1233 

2230 

3973 

4830 

3.84 

(e) 

7800 

1500 

3090 

1398 

2810 

1228 

2233 

3970 

4825 

4.06 

7860 

2050 

4190 

1890 

4360 

1220 

2240 

3970 

4820 

4.40 

(a)  Extensoiiieters  1,2,3  2:  4  have  42  in. span, 1, 1,11, 2  have  10  in.  span. 

(b)  Extensometers  1,1,11  £:  2  did  not  v;ork  well. 

(c)  Craclcs  appear  3  ft.  11  in.  from  K.  support,  2  ft.  8  in.  from  S* 

support,  3  ft.  8  in.  froin  S.  support,  and  4  ft.  7  in.  from  S. 
support . 

(d)  Crack  appears  3  ft.  from  N.  support. 

(e)  CracKs  run  V7ithin  3  in.  of  top  at  maximum. 

(f)  No  siG^is  of  crushing. 


Note: -Ext ensometer  readings  are  in  ten- thousandths  of  an  inch. 


TABLE  6  Bearn  No.  63 

3-3/4  in. Bars 


Load 

Extensomcters 

Deiiecxion 

1 

2 

3 

4 

0 

0 

0 

0 

0 

2.04 

1000 

39 

39 

35 

43 

2.06 

2000 

107 

114 

90 

114 

2.11 

3000 

236 

279 

205 

285 

4000 

329 

399 

294 

415 

2.30 

Crack  2'1"  from  S. support 

5000 

433 

480 

398 

632 

2.40 

Crack  2 '11"  from  S. support 

6000 

519 

643 

493 

673 

2.50 

7000 

631 

780 

602 

819 

2.61 

6300 

613 

765 

584 

802 

2.70 

7400 

Maximum 

4800 

563 

711 

550 

741 

2.82 

2800 

430 

530 

412 

631 

3.25 

Pirst  signs  of  crushing  st 

3300  lb. 

2450 

408 

500 

389 

547 

3.60 

Kote:-Extensometer  readings  are  in  ten- thousandths  of  an  inch. 


TABLE  7  Beam  No.  64 


Plain  Concrete 


Extensoneters 

Deflection 

Load 

1 

2 

3 

4 

CIll. 

0 

0 

0 

116 

0 

84.03 

200 

9 

9 

107 

9 

84.00 

400 

11 

13 

101 

18 

83.97 

600 

19 

24 

92 

29 

83.925 

800 

30 

37 

84 

41 

83.875 

1000 

39 

50 

74 

54 

83.860 

1200 

53 

62 

62 

67 

Deflection  could  not  "be 
read  as  beam  "broke  suddenly 
in  tension  showing  no  pre- 
vious signs  of  failure, 
Failed  in  tension  ^ritliout 
cnisliino. 

Note: -Ext ensometer  readings  are  in  ten- thousandths  of  an  inch. 
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